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Description 

[0001] This invention relates generally to a cushioning 
conversion machine which converts paper stock into 
cushioning material, and more particularly, to a cushion- 
ing conversion machine having a controller which can 
be used to control a number of different machines and 
to record and to perform machine diagnostics. 
[0002] This invention also relates to a method of mak- 
ing a cushioning product. 

[0003] In the process of shipping an item from one lo- 
cation to another, a protective packaging material is typ- 
ically placed in the shipping container to fill any voids 
and/or to cushion the item during the shipping process. 
Some commonly used protective packaging materials 
are plastic foam peanuts and plastic bubble pack. While 
these conventional plastic materials seem to perform 
adequately as cushioning products, they are not without 
disadvantages. Perhaps the most serious drawback of 
plastic bubble wrap and/or plastic foam peanuts is their 
effect on our environment Quite simply, these plastic 
packaging materials are not biodegradable and thus 
they cannot avoid further multiplying our planet's al- 
ready critical waste disposal problems. The non-biode- 
gradabiiity of these packaging materials has become in- 
creasingly important in light of many industries adopting 
more progressive policies in terms of environmental re- 
sponsibility. 

[0004] These and other disadvantages of convention- 
al plastic packaging materials have made paper protec- 
tive packaging material a very popular alternative. Pa- 
per is biodegradable, recyclable and renewable; making 
it an environmentally responsible choice for conscien- 
tious companies. 

[0005] While paper in sheet form could possibly be 
used as a protective packaging material, it is usually 
preferable to convert the sheets of paper into a low den- 
sity cushioning product. This conversion may be accom- 
plished by a cushioning conversion machine, such as 
those disclosed in U.S. Patent Nos. 4,026,198; 
4,085,662; 4,109,040; 4,237,776; 4,557,716; 
4,650,456; 4,717,613; 4,750,896; and 4,968,291. 
(These patents are all assigned to the assignee of the 
present invention and their entire disclosures are hereby 
incorporated by reference.) Such a cushioning conver- 
sion machine converts sheet-like stock material, such 
as paper in multi-ply form, into low density cushioning 
pads or dunnage. 

[0006] A cushioning conversion machine, such as 
those disclosed in the above-identified patents, may in- 
clude a stock supply assembly, a forming assembly, a 
gear assembly, and a cutting assembly, ail of which are 
mounted on the machine's frame. During operation of 
such a cushioning conversion machine, the stock supply 
assembly supplies the stock material to the forming as- 
sembly. The forming assembly causes inward rolling of 
the lateral edges of the sheet-like stock material to form 
a continuous strip having lateral pillow-like portions and 



a thin central band. The gear assembly, powered by a 
feed motor, pulls the stock material through the machine 
and also coins the central band of the continuous strip 
to form a coined strip. The coined strip travels down- 

5 stream to the cutting assembly which cuts the coined 
strip into pads of a desired length. Typically, the cut pads 
are discharged to a transitional zone and then, either 
immediately or at a later time, inserted into a container 
for cushioning purposes. 

10 [0007] By selectively controlling the gear assembly (i. 
e., by activating/deactivating its motor) and the cutting 
assembly, a cushioning conversion machine can create 
pads of a variety of lengths. This feature is important 
because it allows a single machine to satisfy a wide 

15 range of cushioning needs. For example, relatively short 
pad lengths can be employed in connection with small 
and/or unbreakable articles, while longer pad lengths 
can be employed in connection with larger and/or fragile 
articles. Moreover, a set of pads (either of the same or 

20 different lengths) can be employed in connection with 
uniquely shaped and/or delicate articles, such as elec- 
tronic equipment. 

[0008] Presently, a variety of length-controlling sys- 
tems are used to control pad length. For example, a 
25 manual system is available in which a packaging person 
manually activates the gear assembly (i.e., steps on a 
foot pedal) for a time period sufficient to produce a 
coined strip of the desired length. He/she then manually 
deactivates the gear assembly (i.e., releases the foot 
30 pedal) and activates the cutting assembly (i.e., simulta- 
neously pushes two appropriate buttons on the ma- 
chine's control panel) to cut the coined strip. In this man- 
ner, a pad of the desired length is created. Alternatively, 
the system is designed so that a manual deactivation of 

35 the gear assembly (i.e., release of the foot pedal) auto- 
matically activates the cutting assembly. 
[0009] Another technique used to control pad length 
is a time-repeat system. In such a length-controlling sys- 
tem, a timer is electrically connected to the gear assem- 

40 bly. The timer is set for a period (i.e., seconds) which, 
based on an estimated gear velocity, corresponds to the 
desired length of the pad. The timer is set by trial and 
error to obtain the desired pad length. The time-repeat 
system is designed to automatically activate the gear 

45 assembly for the selected period and thereby, assuming 
the estimated gear velocity is constant, produce a 
coined strip of the desired length. The system then de- 
activates the gear assembly and, if the automatic cut 
feature is enabled, then activates the cutting assembly 

50 to cut the coined strip into a first pad of the desired 
length. Thereafter, the system automatically re-acti- 
vates the gear assembly to repeat the cycle so that, if 
the timer has not been disabled, a multitude of pads of 
substantially the same length are continuously created. 

55 [0010] A further available length-controlling system is 
a removal-triggered system. This system is similar to the 
time-repeat system in that it deactivates the gear as- 
sembly based on the setting of a timer. However, with 
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the removal-triggered system, the gear assembly is not 
automatically reactivated. Instead, It is only reactivated 
when the cut pad is removed, either manually by the 
packaging person, mechanically by a conveyor or by 
gravity. Upon reactivation, another pad of the same 
length is produced unless the timer is disabled. 
[001 1] Yet another length-controlling system includes 
a length-selection system which allows a packaging per- 
son to select certain predetermined pad lengths. In such 
a system, a selection panel (e.g., a key pad) is provided 
with a plurality of length options (e.g., buttons) so that a 
packaging person can manually select the appropriate 
pad length. When a particular length option is selected, 
the gear assembly is automatically activated for a period 
of time (based on estimated gear velocity) correspond- 
ing to the selected pad length. At the expiration of this 
time period, the gear assembly is deactivated, and the 
cutter assembly is activated. 

[0012] Due to the increased popularity of paper pro- 
tective packaging material, manufacturers often employ 
a plurality of cushioning dunnage conversion machines 
with preset parameters to produce protective packaging 
for articles of different sizes and shapes. This arrange- 
ment often reduces setup time and allows a manufac- 
turer to produce and ship out goods in a minimal amount 
of time. In addition, manufacturers now incorporate pro- 
grammed controllers to control the operation of cushion- 
ing dunnage conversion machines. These controllers 
result in reduced manpower, more uniform products, 
lower production costs, less error, and a safer working 
environment. 

[0013] The controllers operate by continuously moni- 
toring its respective machine through employment of 
sensing circuits connected to the machine, which pro- 
vide output signals to a pre-programmed processor to 
control the respective machine according to the manu- 
facturer's specifications. Each different machine typical- 
ly has a respective independent controller unique to that 
particular machine. Employing a different controller for 
each machine type often results in increased manufac- 
turing costs and chances of error in manufacture, and 
complicates replacement and repair. 
[0014] It would be desirable to provide a single con- 
troller which could operate a variety of machine types 
without substantial adjustments or modifications to the 
controller. Such a universal controller would be less ex- 
pensive to manufacture and easier to maintain because 
if it failed a technician would simply replace the circuit 
board of the controller and install a new one. It would 
also be desirable for a controller to collect and to store 
diagnostic information and to perform enhanced and au- 
tomated packaging functions. 

[0015] According to a first aspect of the invention, 
there is provided a method as defined in Claim 1. Op- 
tional features of the method of the invention are defined 
in Claims 2 to 13. 

[001 6] According to a second aspect of the invention, 
there is provided a cushioning conversion machine ac- 



cording to Claim 14. Optional, advantageous features 
of the cushioning conversion machine are defined in 
Claims 15 to 20. 

[0017] In general, the invention comprises theforego- 
5 ing and other features hereinafter fully described and 
particularly pointed out in the claims, the following de- 
scription and the annexed drawings setting forth in detail 
a certain illustrated embodiment of the invention, this 
being indicative, however, of but one of the various ways 
10 in which the principles of the invention may be em- 
ployed. 

[0018] In the annexed drawings: 

Figure 1 is an illustration of a cushioning conversion 
15 machine; 

Figure 2 is a block diagram.of a universal controller 
for a cushioning conversion machine in accordance 
with the present invention; 

Figures 3 through 8 are electrical schematic dia- 
20 grams of an embodiment of the universal controller; 

Figure 9 is a block diagram of a controller for a cush- 
ioning conversion machine with enhanced diagnos- 
tic capabilities; 

Figure 10 is a front view of a length measuring de- 
25 vice and other relevant portions of the cushioning 
conversion machine; 

Figure 11 is a side view of the length measuring de- 
vice; 

Figure 12 is a block diagram of a controller including 
30 a code reader for reading information from stock pa- 

per and a container probe for determining packag- 
ing information from a container to which packaging 
is to be added; 

Figure 13 is a block diagram of a fault tolerant cush- 
35 ioning producing network; and 

Figure 14 is an illustration of two cushion producing 
machines positioned at either end of a conveyor 
and communicating via a network. 

40 [0019] With reference to the drawings and initially to 
Figure 1, there is shown a cushioning conversion ma- 
chine 10 including a frame 12 upon which the various 
components of a conversion assembly 14 are mounted 
and a controller 16 (illustrated schematically) for con- 

45 trolling the machine including the components of the 
cushioning assembly. The frame 12 includes a stock 
supply assembly 18 which holds a roll of stock for con- 
version by the conversion assembly 14 into a cushioning 
material. The conversion assembly 14 preferably in- 

50 eludes a feed assembly 1 9 which includes a forming as- 
sembly 20 and a gear assembly 22 powered by a feed 
motor 24, a cutting assembly 26 powered by, for exam- 
ple, a cut motor 28 selectively engaged with the cutting 
assembly by an AC solenoid driven clutch 30 and a post 

55 cutting constraining assembly 32. 

[0020] During the conversion process, the forming as- 
sembly 20 causes the lateral edges of the stock material 
to roll inwardly to form a continuous strip having two lat- 
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eral pillow-like portions and a central band therebe- 
tween. The gear assembly 22 performs a "pulling" func- 
tion by drawing the continuous strip through the nip of 
two cooperating and opposed gears of the gear assem- 
bly thereby drawing stock material through the forming 
assembly 20 for a duration determined by the length of 
time that the feed motor 24 rotates the opposed gears. 
The gear assembly 22 additionally performs a "coining" 
or "connecting" function as the two opposed gears coin 
the central band of the continuous strip as it passes 
therethrough to form a coined strip. As the coined strip 
travels downstream from the gear assembly 22, the cut- 
ting assembly 26 cuts the strip into sections of a desired 
length. These cut sections then travel through the post- 
cutting constraining assembly 32. 
[0021] The controller 16 is preferably "universal" or 
capable of use in a number of differently configured 
cushioning conversion machines without requiring sub- 
stantial change to the controller. Accordingly, one con- 
figuration of a universal controller 16 can thus be man- 
ufactured for a variety of different cushioning conversion 
machines. The assembly technician then need not 
adapt the controller 16 to a specific configuration of the 
cushioning machine, such as when one of the particular 
cushioning machines is adapted to use an air powered 
cutting assembly, a direct current powered solenoid cut- 
ting assembly, or a motor driven cutting assembly. The 
capability of the universal controller to control differently 
configured machines reduces assembly time, reduces 
assembly cost since the labor cost in specifically con- 
figuring a controller often outweighs the cost of assem- 
bling unused electrical components in the controller and 
reduces the possibility of assembly error. Moreover, re- 
pair of the machine is facilitated since training of the re- 
pair technician is minimized and since an inventory of 
universal controllers for use in a variety of cushioning 
machines can be maintained. 

[0022] An exemplary universal controller 16 is illus- 
trated in Figure 2 and includes a number of different out- 
put ports 36, 38, 40, 42. 44 and 46 devoted to providing 
a control signal from a microprocessor 48 to a DC shear 
solenoid, an AC control solenoid, a cut motor, a feed 
motor, a counter and a spare port, respectively, in ac- 
cordance with a number of inputs 50. While the micro- 
processor 48 is illustrated and described herein as a sin- 
gle device, it is noted that microprocessor 48 may be 
embodied as a number of microprocessors or control 
units of the same type or as different microprocessors 
adapted for performing certain functions. The DC shear 
solenoid, controlled by the microprocessor 48 through 
DC shear solenoid port 36, powers a cutting blade po- 
sitioned at the output of a cushioning conversion ma- 
chine. When the DC shear solenoid is provided power 
by a control signal sent through the port 36, the solenoid 
actuates a cutting blade to force the blade through the 
dunnage to make a cut. One machine employing a cut- 
ting assembly powered by a DC solenoid is marketed 
by Ranpak Corp. under the name PadPak® and is dis- 



closed in U.S. Patent No. 4,968,291 which is incorpo- 
rated herein by this reference. 

[0023] The AC control solenoid port 38 controls an ex- 
ternal AC solenoid which is typically used in conjunction 
5 with either an air-powered cutting assembly or a motor 
powered cutting assembly. When a cushioning conver- 
sion machine including the universal controller 16 em- 
ploys an air-powered cutting assembly, the cutting as- 
sembly uses the AC solenoid to control the supply of 
10 pressurized air to an air cylinder which drives a cutting 
blade to shear off a section of dunnage fed through the 
machine. A cushioning conversion machine employing 
an air-powered cutting assembly is marketed under the 
name PadPak® by Ranpak Corp. and disclosed in U.S. 
15 Patent No. 4,968.291 which has been incorporated 
herein above. The AC control solenoid port 38 may also 
be used to control an AC solenoid which acts to couple 
the direct drive cut motor 28 to the cutting assembly 26 
via the clutch 30 to drive a cutting blade through a cutting 
20 stroke to cut a section of dunnage material fed through 
the machine. One such machine is marketed by Ranpak 
Corp. under the name AutoPad® and is disclosed in U. 
S. Patent No. 5,123.889 which is also incorporated 
herein by this reference. In this embodiment of a cush- 
25 ioning conversion machine, the cut motor port 40 is used 
to supply a signal to the cut motor 28 to ensure that the 
cut motor is running when a cut is desired. 
[0024] In any of the embodiments of a cushioning con- 
version machine described above, there is employed 
30 some means for moving the paper material through the 
machine to create the dunnage material. The PadPak® 
and AutoPad® machines referenced above employ the 
feed motor 24 which turns the enmeshed gears 22 that 
grip the paper stock and feed it through the machine 
35 where the appropriate conversion of the sheet-like stock 
to a dunnage product and the cutting of the dunnage 
product into appropriate lengths takes place. The uni- 
versal controller 16 controls the feed motor 24 through 
the feed motor port 42. When it is desired that an appro- 
40 priate length of paper be fed through the cushioning con- 
version machine by the feed motor 24. the microproc- 
essor 48 sends a signal through the feed motor port 42 
which causes power to be supplied to the feed motor for 
as long as the signal is present. When the microproces- 
45 sor 48 has determined that the desired length of paper 
stock has been fed through the machine 10, the signal 
is disabled causing the feed motor 24 to stop and the 
supply of paper through the machine to stop. At this time 
the microprocessor 48 will determine, based on the po- 
50 sition of the mode selection switch 52 and the condition 
of the input signals 50, whether to initiate a cut of the 
dunnage material fed through the machine 10, as is de- 
scribed more fully below. 

[0025] Depending upon the embodiment of the cush- 
55 ioning conversion machine 10. the universal controller 
1 6 may also use the counter port 44 to control a counter 
which keeps track of the machine usage or a spare port 
46 which can be used to provide command signals to 
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some other device. 

[0026] While the universal controller 16 includes the 
output ports 36 through 46 for the control of the feed 
motor 24 and a variety of cutting assemblies, in most 
applications less than all of the ports will be used. For 5 
example, when the universal controller 16 is used to 
control a cushioning conversion machine having a DC 
shear solenoid powered cutting assembly, such as the 
PadPak® machine mentioned above, the DC shear so- 
lenoid port 36 is used while the AC control solenoid port 10 
40 and the cut motor port 1 6 will not be used. When the 
universal controller 16 is used to control a machine 10 
having an air powered cutting assembly, the AC control 
port 38 is employed to control the AC control solenoid, 
and the DC shear solenoid port 36 and the cut motor *5 
port 40 may be unused. Similarly, when the universal 
controller 16 is used in conjunction with a cushioning 
conversion machine using the cut motor 28 to actuate 
the cutting assembly 26, such as the AutoPad® ma- 
chine mentioned above, the AC control solenoid port 38 20 
and cut motor port 40 will be used to control and power 
the cutting assembly 26 while the DC shear solenoid 
port 36 will be unused. Preferably, the microprocessor 
48 will more or less simultaneously cause appropriate 
signals to be sent to each of the respective output ports 25 
36, 38, 40 regardless of the actual cutting assembly em- 
ployed with a machine. In this way the microprocessor 
48 does not need to be informed of this aspect of the 
configuration of the machine and the cutting assembly 
26 connected to a port will thus be the one that responds 30 
to a signal sent from the microprocessor without the mi- 
croprocessor having to distinguish which type of cutting 
assembly is employed. 

[0027] Control of the various devices, such as the DC 
shear solenoid and the cut and feed motors, is per- 35 
formed by the microprocessor 48 in accordance with 
certain inputs 50 which are indicative of the operating 
condition of the cushioning conversion machine 10 and 
certain events which may have been sensed. The inputs 
50 also include an indication of the operating mode for *o 
the cushioning conversion machine selected through 
the mode selection switch 52, such as a rotary switch. 
The mode selection switch 52 includes a number of set- 
tings corresponding to different operating modes, for ex- 
ample, keypad mode, electronic dispensing system 45 
mode, automatic cut mode, feed cut foot switch mode, 
and automatic feed mode. The mode setting of the con- 
troller 16 as well as a number of error signals may be 
displayed as alphanumeric codes on the display 54. For 
example, a display code of f 1* may indicate to an oper- 50 
ator that the machine 10 is operating in the automatic 
feed mode, while a display of "A" may indicate that an 
error has occurred in the buttons used to manually com- - - 
mand a cut. 

[0028] The keypad mode is for cushioning conversion 55 
machines which are equipped with a keypad through 
which an operator may input the length of each pad 
which she desires the machine to produce by depress- 



ing the appropriate key on the keypad. In this mode, re- 
gardless of the cutting assembly employed, the micro- 
processor 48 provides a signal to the feed motor through 
the feed motor port 42 to feed material through the ma- 
chine for the appropriate length of time to provide dun- 
nage of the length which the operator selected through 
the keypad. The keypad buttons are preferably pre-pro- 
grammed so that each button corresponds to a particu- 
lar cut length. For example, if an operator pushes button 
12 on the keypad, and this button was preprogrammed 
to correspond to a length of 12 inches, the microproc- 
essor 48 will signal the feed motor 24 and turn the feed 
motor on for a length of time that equates to 1 2 inches 
of dunnage material being fed out, and then the micro- 
processor will disable the feed motor. Upon completion 
of the dunnage material of the selected length being fed 
through the machine, the microprocessor 48 automati- 
cally commands the cutting assembly 26 employed, 
through the output ports 36, 38, and 40, to perform a 
cut. The microprocessor 48 then warts for the next key 
on the keypad to be depressed and repeats the process 
to produce a length of dunnage corresponding to the key 
depressed. 

[0029] When the electronic dispensing system (EDS) 
mode setting is selected on the mode selection switch 
52, an external electronic dispensing sensor is em- 
ployed to detect the presence or absence of a dispensed 
length of dunnage material. The information as to the 
presence or absence of dunnage material is provided to 
the microprocessor 48 through one of the inputs 50. If 
the sensor detects that there is no dunnage material left 
at the cutting area of the machine, this information is 
passed to the microprocessor 48 which will send a sig- 
nal to the feed motor 24 through the feed motor port 42 
to feed out a certain length of material. The length of 
material to be fed through the machine 10 is determined 
by the setting of a thumb wheel, which is described be- 
low, as reported to the microprocessor 48 over one of 
the inputs 50. Once material is fed through the machine 
1 0 and emerges at the cutting exit, the electronic dis- 
pensing sensor will report to the microprocessor 48 the 
presence of the dunnage material at the cutting exit of 
the machine. After the complete length of material has 
been fed through the machine 10 by the feed motor 24, 
the microprocessor 48 will wait a short period of time to 
allow the feed motor to stop and will then send a signal 
over the necessary output ports to command a cut to be 
performed by the attached cutting assembly 26. The 
electronic dispensing assembly will continue to report to 
the microprocessor 48 the presence of the dunnage ma- 
terial at the exit of the machine until the material is re- 
moved. Upon removal of the material, the sensor will 
report the removal to the microprocessor 48 through the 
inputs 50 whereupon the microprocessor will send a sig- 
nal to the feed motor 24 again to feed another length of 
dunnage material through the machine and once the 
feed is complete the microprocessor will send a signal 
over the required output ports to cause the cutting as- 



5 



9 



EP 0 785 862 B1 



10 



sembly 26 to cut the material. This process will continue 
as long as the operator continues to remove the cut dun- 
nage from the exit area of the machine. 
[0030] The automatic cut mode selection on the se- 
lector switch 52 causes the microprocessor 48 to per- 
form basically the same process set forth above for the 
EDS mode with the exception that an operator need not 
remove a length of dunnage material from the machine 
in order for the next length to be fed through the machine 
and cut. In this mode the microprocessor 48 commands 
the feed motor 24 through the feed motor port 42 to feed 
material through the machine for a length of time deter- 
mined by the setting of the thumb wheel. Once the de- 
sired length of material has been fed through the ma- 
chine, the microprocessor 48 will disable to signal to the 
feed motor 24, will wait a short period of time to allow 
the feed motor to stop and then will send the appropriate 
signals to the output ports 36, 38, 40 controlling the re- 
spective cut assemblies 26. The microprocessor 48 will 
cause predetermined lengths of material to be fed and 
cut by the machine continuously in this mode unless a 
predetermined number of lengths has been selected by 
the operator. 

[0031] When the feed cut foot switch mode is selected 
on the mode selection switch 52, the control of the ma- 
chine by the microprocessor 48 will be as instructed by 
an operator actuated foot switch. When an operator de- 
presses the foot switch, an input indicating the fact is 
sent to the microprocessor 48 through one of the inputs 
50. In response, the microprocessor 48 will send a sig- 
nal to the feed motor 24 through the feed motor port 42 
to feed material through the machine. The signal sent 
to the feed motor 24 by the microprocessor 48 will con- 
tinue until the operator lets the pressure off of the foot 
switch at which time the microprocessor will disable the 
signal to the feed motor, will wait a short period of time 
to allow the feed motor to stop and then will send a signal 
to the output ports 36, 38, 40 operating the cutting as- 
semblies 26 to cut the material fed through the machine. 
[0032] The fifth mode of the mode selection switch 52 
is the auto feed mode. In the auto feed mode the micro- 
processor 48 signals the feed motor 24 through the feed 
motor port 42 to feed a length of paper through the ma- 
chine as determined by the position of the thumb wheel. 
After the appropriate length of dunnage material has 
been fed through the machine, the microprocessor will 
pause until a cut is manually requested. In this mode the 
operator must then instruct the microprocessor to signal 
the cut assembly to perform a cut. The operator prefer- 
ably causes a cut to occur by manually depressing two 
cut buttons simultaneously. When the buttons have 
been depressed, both inputs are sent to the microproc- 
essor 48 over the input lines 50 and, provided the but- 
tons have been pushed near simultaneously, the micro- 
processor will send a signal through the appropriate out- 
puts to the cutting assembly 26 employed on the ma- 
chine to cut the material. After a cut has been complet- 
ed, the microprocessor 48 will again send a signal to the 



feed motor 24 to cause the selected length of material 
to be fed through the machine and will then wait for the 
operator to instruct that a cut be made. 
[0033] An embodiment of the universal controller 16 
5 described above is shown in the schematic circuit dia- 
gram of Figures 3 through 8. Turning first to Figures 3 
through 5, the interaction between the microprocessor 
48 and output ports 36 through 46 is shown. The micro- 
processor 48 may be any one of a number of commer- 
10 cially available general purpose processing chips and 
preferably one suitable for convenient interface with the 
output ports 36 through 46 and the inputs 50 through a 
storage memory 60, such as a programmable peripheral 
device that may include ROM, RAM and I/O ports. The 
15 microprocessor 48 is also provided with keypad inputs 
62 to which a keypad may be attached when the univer- 
sal processor 16 is desired to operate in the keypad 
mode. To control the various output ports the microproc- 
essor stores the appropriate signal value in a location 
20 in the memory 60 accessible to the appropriate output 
port. For example, to send a signal to the feed motor 24 
through the feed motor port 42, the microprocessor 48 
will place the desired signal value in a location in the 
memory 60 accessible by the line 62, to send a signal 
25 to the cut motor 28 through the cut motor port 40 the 
signal value will be placed in a location accessible by 
the line 66, and to send a signal to the DC shear solenoid 
through the DC shear solenoid port 36 or to the AC con- 
trol solenoid through the AC control solenoid port 38 the 
30 signal value is placed in a memory location accessible 
by the line 64. When a control signal is sent to the feed 
motor port 42 to cause the feed motor 24 to run, an hour 
meter 68 may also be activated which keeps track of the 
run time of the cushioning conversion machine. To con- 
35 trol the spare output port 46 or the counter port 44 (see 
Figure 5), the microprocessor 48 places a signal value 
in a location in the memory 60 accessible by these ports 
or devices. 

[0034] It is noted that since the cushioning conversion 

40 machine 10 in which the universal controller 16 is em- 
ployed will be used with only one cutting assembly 26, 
the output ports which control a cutting assembly may 
be shared by different types of cutting assemblies, for 
example the AC control solenoid port 38 may control an 

45 air powered cutting assembly or the engagement clutch 
30 of the cut motor 28 powered cutting assembly 26, or 
a single control line may control more than one output 
port as the control line 64 is shown to control both the 
DC shear solenoid port 38 and the AC control solenoid 

so port 14. Further, while only a single cutting assembly 26 
is employed by a machine 10 at a time, more than one 
control line may be used to control a single cutting as- 
sembly or to provide other control over the machine. In 
the instance where the cushioning conversion machine 

55 1 0 is employed with a cut motor 28, both the control lines 
64 and 66 are used to actuate a cut The control line 66 
instructs the cut motor 28 through the cut motor port 40 
to run while the control line 64 instructs the AC control 
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solenoid through the AC control solenoid port 38 to en- 
gage the clutch 30 coupling the cut motor 28 and the 
cutting blade assembly 26. The control lines 62 and 64 
are also used cooperatively to ensure that the feed mo- 
tor 24 is not operating when a cut has been initiated as 
this may cause the dunnage material to become 
jammed in the machine. A pair of transistors 70 and 72 
are interconnected with the control lines 62 and 64 so 
that the feed motor 24 and a cutting assembly 26 cannot 
both be actuated simultaneously as the presence of a 
signal on one control line disables the other control line. 
[0035] The inputs 50 to the microprocessor 48 are 
generated through a variety of circuits as shown in Fig- 
ures 6 through 8. Figure 6 illustrates the thumb wheel 
circuit 76 discussed above. A two-digit thumb wheel 78 
is coupled to the input bus 50 via the bus interface 80 
and control line 82 and allows the operator to select the 
time during which the microprocessor 48 will command 
the feed motor 24 via control line 62 and feed motor port 
42 to run, and thus the length of dunnage material to be 
fed through the machine, during the EDS mode, auto- 
matic cut mode and the automatic feed mode. The se- 
lected feed length is sent to the microprocessor 24 over 
the input bus 50. Shown in Figures 6 through 8 are a 
number of current sensing circuits which provide addi- 
tional inputs over the input bus 50 that inform the micro- 
processor 48, through the memory 60, of various oper- 
ating events of the cushioning conversion machine, e. 
g. whether a cut has been completed, whether the foot 
switch is depressed or whether a cut button has been 
depressed, etc, as well as the selected mode of opera- 
tion for the universal controller 16. 
[0036] The current sensing circuits are each of a sim- 
ilar construction but sense unique occurrences. An ex- 
emplary current sensing circuit generally includes a con- 
tact 84 which receives current when a particular event 
specific to that sensing circuit occurs. When such an 
event occurs, current passes through the contact 84 to 
a capacitor 86 connected in electrical parallel to a pair 
of diodes 88 of an opto-coupler 90 arranged in reverse 
parallel. When current is detected across the diodes 88, 
indicating that the event which the particular sensing cir- 
cuit is designed to sense, light from the diodes turns on 
the phototransistor 92 which causes the transistor to 
couple a constant voltage source 94, filtered by a resis- 
tor-capacitor filter 96, to an input 98 to the bus interface 
100. The bus interface 100 provides the appropriate in- 
put to the memory 60 over the input bus 50 as controlled 
by control line 102. 

[0037] Turning then to the specific sensing circuits, 
the sensing circuit 104 (RELAYS ON) detects whether 
the cushioning conversion machine has been reset and 
whether all safety switches are closed indicating that the 
cover, etc., of the machine is closed. The status of the 
detection is then sent to the microprocessor 48 via the 
memory 60 as an input on the input bus 50. 
[0038] The circuit 106 (FEED REV) senses when an 
operator has pressed a reverse push button which al- 



lows the operator to reverse the rotation direction of the 
feed motor 24. The purpose of the feed reverse function 
is to provide a means for clearing a dunnage material 
jam. Oftentimes, the jammed dunnage can be cleared 

5 by simply reversing the feed motor and pulling the dun- 
nage material away from the cutting assembly where 
jams most often occur. The status of this sensing circuit 
106 is also reported to the microprocessor 48 over the 
input bus 50 through the memory 60. 

10 [0039] The circuit 108 (CUT COMP) senses the status 
of a cut complete switch. Cutting assemblies using a DC 
solenoid to drive a cutting blade have an attribute of 
heating up quickly as power is continually applied to the 
solenoid. When such a solenoid heats up too much, it 

15 loses power and cannot cut as effectively as it can when 
in a cooler state. The cut complete switch detects wheth- 
er a cut of the dunnage material has been completed. 
The sensing circuit 1 08 senses the status of the cut com- 
plete switch and reports the status to the microproces- 

20 sor 48 so that the microprocessor can immediately dis- 
continue the supply of power to the DC shear solenoid 
by sending an appropriate signal to the DC shear sole- 
noid port 36 over the control line 64. 
[0040] The position of the foot switch used when the 

25 universal controller 16 has been set to the feed cut foot 
switch mode is sensed by the sensing circuit 110 (FEED 
FS). The sensing circuit 110 senses the position of the 
foot switch and reports the position to the microproces- 
sor 48. As discussed above, when in the foot switch 

30 mode, if the foot switch is depressed, the microproces- 
sor 48 will signal the feed motor 24 through the feed mo- 
tor port 42 and control line 62 to continually feed paper 
through the machine 10 while the foot switch is de- 
pressed. Upon the pressure on the foot switch being re- 

35 leased, the sensing circuit will report to the microproc- 
essor 48 that the foot switch has been released and the . 
microprocessor will discontinue the signal to the feed 
motor causing the feed motor to stop and then the mi- 
croprocessor will send out a signal to the output ports 

40 36, 38 and 40 over the control line 64 and 66 prompting 
the attached cutting assembly 26 to perform a cut. 
[0041] The circuit 112 (BLADE) senses the status of 
a blade switch. The blade switch detects whether the 
knife blade is in its normal at rest position or if the knife 

45 blade is at some other point, such as partially through a 
cut. If the knife blade is at its rest position, it is safe to 
feed paper through the machine 10, otherwise if the 
knife blade was partially through a cut and paper was 
fed, the paper could feed into the blade and jam the ma- 

50 chine. The position of the knife blade as sensed by the 
circuit 112 is reported to the microprocessor 48 which 
will disable signals to the feed motor 24 until the circuit 
112 has sensed that the knife blade has returned to its 
rest position. 

55 [0042] The circuit 114 (EDS SEN) senses the pres- 
ence or absence of dunnage material at the cutting as- 
sembly 26 area of the cushioning conversion machine 
1 0 and reports the information to the microprocessor 48. 
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When the universal controller 16 is in the EDS mode, 
the microprocessor 48 will automatically signal the feed 
motor 24 to feed a length of dunnage material deter- 
mined by the thumb wheel circuit 76 (Figure 6) through 
the machine 10 and signal the attached cutting assem- 
bly 26 to cut the material after the appropriate length has 
been fed whenever the circuit 114 senses that the last 
length of dunnage material fed has been removed from 
the exit area. 

[0043] Continuing the description of the sensing cir- 
cuits with reference to Figure 8, the sensing circuits 1 1 6 
(L-CUT), 118 (R-CUT) and 1 20 (COM-CUT) correspond 
to three push buttons located on the cushioning conver- 
sion machine 10 which allow for the operator to manu- 
ally cause the cutting assembly 26 to cut the dunnage 
material fed through the machine 10. These circuits are 
recognized by the microprocessor 48 when the univer- 
sal controller 16 is in the auto feed mode of operation. 
As a safety measure it is preferable that the microproc- 
essor 48 detect an input from one of the circuits 116, 
118 near simultaneously with the detection of an input 
from the circuit 1 20 indicating that the COM-CUT button 
and one of the L-CUT or R-CUT buttons have been 
pressed near simultaneously before the microprocessor 
signals the cutting assembly 26 attached to one of the 
output ports 36, 38 or 40 to perform a cut. The pressing 
of one of the push buttons by the operator causes the 
corresponding circuit 116, 118, 120 to provide an input 
over the input bus to the memory 60 via the bus interface 
122, input line 124 and control line 126. 
[0044] The sensing circuits 128, 130, 132 and 134 
sense the position of the mode selection switch 52 and 
indicate whether the mode selector switch is set to the 
keypad mode (KEYPAD), the EDS mode (EDS SEL), 
the automatic cut mode (A/M CUT), or the feed cut foot 
switch mode (F/C COMB), respectively, and report such 
information to the microprocessor 48 over the input bus 
50 to the memory 60. In the event that the mode selec- 
tion switch 52 is not set to either the keypad mode, the 
EDS mode, the automatic cut mode, or the feed cut foot 
switch mode, the microprocessor 48 will default to op- 
eration in accordance with the automatic feed mode de- 
scribed above. 

[0045] The sensing circuit 136 (COUNTER) senses 
when a predetermined number of lengths of dunnage 
material have been generated. When the machine is in 
the automatic feed mode, the operator sets the counter 
to the desired number of pads. When this number is 
reached, a contact closing in the counter is sensed and 
the circuit 1 36 informs the microprocessor 48 that the 
number of dunnage lengths has been reached and the 
microprocessor disables the automatic feed operation. 
[0046] A number of spare sensing circuits 138 
(SPARE1), 140 (SPARE2) as seen in Figure 7, are also 
provided to enable the microprocessor 48 to perform ex- 
panded control functions based on additional inputs. 
[0047] As noted above, the operational status of the 
machine may be indicated to the operator through an 



alphanumeric display 54 (See Figures 2 and 5). The al- 
phanumeric display may be any of a variety of commer- 
cially available displays capable of interfacing with the 
microprocessor 48. The microprocessor 48 supplies the 
5 display 54 with information for display in accordance 
with information received over the input bus 50 or 
through other inputs which indicate to the microproces- 
sor 48 the mode of operation of the machine as well as 
whether any errors have been detected in operation. 
10 Preferably, error codes displayed on the display 54 flash 
or blink to enhance the noticeability of the detected error. 
[0048] Examples of errors which may be detected by 
the microprocessor 48 are jams in the feed or cutting 
assemblies 19, 26. To facilitate detection of such errors 
15 it is preferable that an encoder 144, such as an inductive 
proximity switch, be positioned proximate the coining 
gears of the gear assembly 22 to sense rotation and ro- 
tational speed of the gears and feed motor 24 (See Fig- 
ure 1), although other forms of detection means could 
20 be employed to sense the rotational speed of the various 
components of the feed assembly 19. If the microproc- 
essor 48 determines that the rotational speed of the feed 
motor 24 has dropped below a certain threshold which 
is indicative of a paper jam in the feed assembly 1 9, such 
25 as in the gear assembly 22 or forming assembly 20, the 
microprocessor stops the feed motor 24 and displays 
an appropriate error code on the display 54 so the op- 
erator can attend to correction of the error. 
[0049] To detect a jam in the cutting assembly 26, the 
30 microprocessor 48 may similarly monitor the position of 
the cutting blade as determined by the blade position 
detecting circuit 112 (See Figure 7). If the blade is not 
in its rest position after a cut or does not return to its rest 
position after a period of time from the initiation of a cut 
35 cycJe, the microprocessor 48 will disable the cutting op- 
eration of the machine and send an appropriate error 
code to the display 54 to inform the operator of the jam 
in the cutting assembly 26. 

[0050] With reference to Figure 9 there is shown a 

40 controller 216 for communication with a remote proces- 
sor 218, such as a remote terminal or personal compu- 
ter, through a pair of modems 220, 222, respectively, 
over a transmission line 224. (The remote processor 
218 and corresponding modem 222 are designated as 

45 separate from the controller 216 by the dashed box 226 
indicating a remote location, such as a service center.) 
The controller 216 is generally equivalent to the control- 
ler 16 described above relative to Figures 1 through 8. 
As is discussed above, the microprocessor 48 receives 

50 a number of inputs 50 corresponding, for example, to 
events detected by the current sensing circuits shown 
in Figures 6 through 8. The information sensed by the 
current sensing circuits includes the operational status 
of the machine, such as whether the machine is in the 

55 key pad mode, the electric dispensing mode, the auto- 
matic cut mode, etc., and further includes detection of 
machine errors, such as jams in the feed or cutting as- 
semblies 19,26, as well as the number of cuts that have 
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been completed by the machine, the number of pads 
that have been produced by the machine and various 
other information. 

[0051] The controller 216 may also be provided with 
a real-time clock 228 to permit the microprocessor 48 to 
record a number of timed events, for example the total 
time the machine is on, the total time the machine is ac- 
tive as opposed to the time devoted to maintenance, the 
time spent in each of the operational modes, the total 
time the feed motor or cut motor is running and the total 
time the feed motor is operating in reverse. The real- 
time clock 228 can also be used to time and date stamp 
occurrences of faults detected by the microprocessor 
48. 

[0052] All information received by the microprocessor 
48 may be stored in a non-volatile memory 230 for later 
retrieval. When desired, the information stored in the 
non-volatile memory 230 may be accessed from a re- 
mote location 226 through communication between the 
remote processor 218 and the microprocessor 48 over 
the modems 220 and 222. The modems 220 and 222 
may be conventional commercially available modems 
communicating over a telephone link 224 through con- 
ventional communications protocols as would be appre- 
ciated by those skilled in the art. 

[0053] The information stored in the non-volatile 
memory 230 of the controller 216 may be automatically 
downloaded to the remote processor 2 1 8 at pre-planned 
timed intervals, for example, at the end of a day, or the 
end of a week. Alternatively, a service person at the re- 
mote Ideation 226 can instruct the microprocessor 48 
through the connection with the remote processor 218 
via the modems 220 and 222 to download the informa- 
tion stored in the non-volatile memory 230 to the remote 
processor 218 as desired. Further, the connection be- 
tween the remote processor 218 and the microproces- 
sor 48 allows a service person to view in near real-time 
the status of all of the machine inputs 50, corresponding 
to the sensors and other inputs described above, while 
the machine is running. This enables the service person 
to diagnose effectively errors in the machine 10 since 
the service person is able to look at the inputs 50 as an 
error is occurring. The information downloaded to the 
remote processor 218 from the non-volatile memory 230 
can also be used to schedule maintenance for the ma- 
chine and to perform billing functions in instances where 
a customer is charged for use of the machine 10 based 
on its operating time, on the amount of paper fed through 
the machine, or on the length or number of pads pro- 
duced by the machine. 

[0054] In instances where a service person is at the 
site of the cushion conversion machine 10 it is also pos- 
sible to access the non-volatile memory 230 through the 
same port provided for communication with the remote 
processor 218. In such a case instead of the modem 
220 being connected to the microprocessor 48, a per- 
sonal computer or other terminal may be connected to 
the microprocessor 48 for access to the information 



stored in the non-volatile memory 230. This allows a 
service person more access to the Informational inputs 
50 to the microprocessor 48 during servicing of the ma- 
chine. 

5 [0055] In instances where a customer is charged for 
usage of the machine based on the amount of paper 
used it may be desirable to provide a paper usage meter 
232 in communication with the microprocessor 48. 
While it is possible for the microprocessor 48 to keep a 

10 running total of paper used by the machine in the non- 
volatile memory 230 by indirectly measuring the time 
that the feed motor is running as determined by the real 
time clock 228 and by multiplying that time by the paper 
speed, provided that the speed of the feed motor is 

15 known and constant, in some instances the paper usage 
may be more accurately determined by use of the paper 
usage meter 232. Such a meter may include a contact 
roller which rolls along the paper fed into the machine 
to directly measure the length of paper used or may be 

20 embodied through some other conventional means of 
measuring length. The paper usage, as well as other 
information stored in the non-volatile memory 230 may 
be made available for display when desirable on the dis- 
play 54 as well as through the remote processor 218 as 

25 is described above. 

[0056] Where it is desired to accurately determine the 
amount of dunnage product or padding produced by a 
machine, such as for billing purposes or when the length 
of the pad to be produced must closely fit within a con- 
so tainer, the machine 10 may be provided with a length 
measuring device 234. An embodiment of a length 
measuring device is shown in Figures 10 and 11 and 
more fully described in co-owned U.S. Patent Applica- 
tion Serial No. 08/155,116, which is incorporated in its 

35 entirety by this reference. The illustrated length meas- 
uring device 234 is positioned to monitor the angular 
movement of the gear assembly 22. The length meas- 
uring device 234 includes a rotating member 280 which 
is attached to the gear shaft 281 and a monitor 282 

40 which monitors the angular motion of the member 280, 
and thus the gear shaft 281. Preferably, the rotating 
member 280 is a disk with a series of openings 284 ar- 
ranged in equal circumferential increments. More pref- 
erably, the rotating member 280 is a black, nonreflec- 

45 tive, aluminum disk with twelve openings. In this man- 
ner, each opening 284 will correspond to a 30° angular 
movement and, in the preferred embodiment, one inch 
of pad length. 

[0057] The monitor 282 comprises a photo-optic 
50 transmitter/receiver 286 which transmits and receives 
light beams and a reflector 288 which reflects the trans- 
mitted light beams. The transmitter/receiver 286 is 
mounted on the machine frame and is positioned so 
that, as the rotating member 280 turns, transmitted light 
55 beams will travel through the openings 284. The photo- 
optic transmitter/receiver 286 preferably includes elec- 
trical circuitry capable of relaying interruptions in the re- 
ceipt of light beams. The reflector 288 is mounted on the 
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machine frame and is positioned to receive transmitted 
light beams which travel through the openings 284. 
[0058] As the rotating member 280 turns, light beams 
transmitted by the transmitter/receiver 286 will pass 
through a first opening 284, contact the reflector 288, 
and reflect back to the transmitter/receiver 286. Once 
this opening 284 rotates out of alignment with the trans- 
mitter/receiver 286 (and the reflector 288), the receipt 
of reflected light beams by the transmitter/receiver 286 
will be interrupted until the next opening 284 moves into 
alignment. Thus, with the preferred rotating member 
280, twelve interruptions would occur for every revolu- 
tion of the member 280, and thus for every revolution of 
the drive gear shaft 281. 

[0059] The transmitter/receiver 286 relays the occur- 
rence of an interruption to the processor 48 (Figure 9) 
in the form of a pulse. The processor 48 uses this infor- 
mation to control the gear assembly 22 (i.e., to send ac- 
tivation/deactivation signals to the feed motor over the 
feed motor port 42) and thus uses this information to 
control pad lengths as well as to determine and store in 
the non-volatile memory 230 the total length of pad pro- 
duced. 

[0060] Referring to Figure 12, there is shown a con- 
troller 216' substantially the same as the controller 216 
described above and including a paper code reader 300 
and a container probe 302. While the controller 216* is 
illustrated with only the code reader 300 and container 
probe 302 and the non-volatile memory 230, the con- 
troller may also include the modem 220 for communica- 
tion with a remote processor 218, the real-time clock 
228, the paper usage meter 232 and the length meas- 
uring device 234 described with reference to Figure 9. 
The paper code reader 300 and the container probe 302 
may also be used separately or together. 
[0061] The paper code reader 300 reads information 
encoded on the stock paper 304 as the paper is fed 
through the machine prior to the paper entering the con- 
version assembly 20 in order to identify or to verify the 
stock paper type, source or lot. Such information may 
aid the service person in diagnosing machine problems, 
such as problems which have occurred among ma- 
chines using a particular paper lot, or may be used to 
determine information regarding the cushioning proper- 
ties of a pad formed from such paper as may vary be- 
tween, for example, single or multi-ply paper stock. The 
latter type of information may be of particular value 
where the machine 10 automatically determines and 
produces the amount of pad to adequately cushion a 
given container. The controller 216' may in some in- 
stances be adapted to produce pads only upon the ver- 
ification of certain types of stock paper by the paper 
code reader 300, such as to as an example prevent 
damage to the machine 1 0 from the use of inappropriate 
stock paper material. 

[0062] The paper code reader 300 is preferably a con- 
ventional bar code reader with the stock paper bearing 
an appropriate bar code encoded with the desired infor- 



mation. The paper code reader 300 can also be used to 
supply paper length information to the processor 48 
when the bar codes are printed on the stock paper 302 
at known spatial intervals or are encoded with length in- 

5 formation. The paper code reader 300 may also be an- 
other type of information retrieval system including, for 
example, an optical code reader other than a bar code 
reader or a reader adapted to read or to detect the pres- 
ence of encoded information using ultraviolet light. 

10 [0063] Information detected from the paper stock 304 
by the paper code reader 300 is transferred to the proc- 
essor 48 where it may be acted upon and/or, as desired, 
stored for latter retrieval from the non-volatile memory 
230. The number of rolls or amount of stock paper used 

is from a particular source or the number of rolls or amount 
of stock paper used of a certain grade, thickness or ply 
are examples of useful information for storage in the 
non-volatile memory 230. 

[0064] The container probe 302 may be embodied as 

20 a code reader such as a bar code reader which reads 
information from a container 306 for determining the 
amount of pad and the lengths of pads to produce to 
adequately cushion the container. In such an instance 
a bar code would be printed on or otherwise affixed to 

25 the container 306 orto a packaging invoice supplied with 
the container and the bar code reader would be posi- 
tioned to read the bar code as the container is conveyed 
to or the bar code is placed at a known position relative 
to the machine 10. Upon reading the information from 

30 the bar code, the container probe 302 will transfer the 
information to the processor 48 which may use the in- 
formation to instruct the machine 10 to produce the re- 
quired number and lengths of pads as determined by a 
look-up table or as directly encoded into the bar code. 

35 The operator would then take the pads automatically 
produced by the machine 10 and place them in the con- 
tainer 306 without further interaction between the oper- 
ator and the machine. 

[0065] The container probe 302 may also be in the 

40 form of probe which actually measures the void volume 
of the container. Such a probe may include a mechanical 
probe such as a plunger, 'an air cylinder or other low 
pressure probe which probes the container 306 to de- 
termine the volume of padding necessary to fill the con- 

45 tainer. A mechanical probe may probe the container 306 
in one or in multiple locations to determine the amount 
of pad needed. The mechanical probe may also be used 
in conjunction with a bar code reader or used in con- 
junction with or supplanted with sensors which sense 

50 the dimensions or degree of fill of the container 306 in- 
cluding optical and ultrasonic sensors and sensor using 
other forms of machine vision or pattern recognition. 
[0066] A fault tolerant cushioning producing network 
400 is illustrated schematically in Figure 13. Such a net- 

55 work 400 would typically include a number of cushioning 
conversion machines 10 each preferably having a con- 
troller 402 such as the controllers 16, 216 and 216' de- 
scribed above for controlling the pad producing and di- 
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agnostic functions of the machine. The individual ma- 
chines 1 0 would also be controlled by a supervisory con- 
troller 404 which may be a devoted supervisory control- 
ler implemented in a personal computer or similar proc- 
essor or may be resident in a cushioning conversion ma- 5 
chine in which case it would control its host machine as 
well as provide supervisory control functions to its host 
machine and the other machines in the network 400. 
The supervisory controller 404 may communicate with 
controllers 402 of each machine 10 in a conventional 10 
"master-slave" mode or the controllers may communi- 
cate with each other in a conventional "peer-to-peer 
mode depending on the level of intercommunication be- 
tween the machines 10 that is desired and whether it is 
desired to employ a master supervisory controller. is 
[0067] When the network 400 is operating in the mas- 
ter-slave mode, individual or plural machines 10 are in- 
structed by the supervisory controller 404 to produce 
pads of the desired number and lengths. The supervi- 
sory controller 404 can divide up the work load among 20 
the different machines according to work schedules and 
maintenance schedules of the machines and can by- 
pass or reallocate work from a machine which has in- 
formed the supervisory controller of a fault condition, 
such as a paper jam, or that the machine has run out of 2 5 
paper stock. The machines may also communicate in- 
formation and fault conditions with each other. While it 
is preferable that each machine 10 is provided with a 
separate controller 402, a machine may be controlled 
through the supervisory controller 404 without the need 30 
of an individual controller for each machine. 
[0068] When the network 400 is operating in the peer- 
to-peer mode, a primary or first machine is active pro- 
ducing pads while the remaining machine or machines 
are inactive. If the first machine fails, the remaining ma- 35 
chine or machines can automatically take over for the 
first machine. Such a network could be implemented be- 
tween two machines 10a and 10b at either end of a re- 
versible conveyor system 410, as shown in Figure 14. 
In this case, in normal operation one machine is active *o 
while the other machine is idle. The active machine, say 
machine 10a, produces pads of the desired length and 
deposits the pads onto the conveyor system 410 which 
carries the pad away from the active machine 10a and 
to an operator. If the machine 10a becomes inoperable, 4 $ 
such as due to a jam or lack of paper for instance, or a 
switch is desired at a scheduled intervals, the machine 
10a becomes inactive and the machine 10b takes over 
the pad producing functions. At this time the direction of 
the conveyor system 410 would also reverse direction 50 
to carry pads produced by the machine 10b away from 
that machine and to an operator. 

[0069] While a number of controllers have been de- 
scribed above relative to a number of specific cushion- 
ing conversion machines, it will be readily apparent that 55 
the controllers of the present invention have a wide 
range of applications in controlling the operation of 
many types or configurations of cushioning conversion 



machines. The versatility and structure of the controllers 
as well as the provision of spare controller ports also 
permits customization of controller functions for different 
machine applications and control of accessory devices. 

Claims 

1 . A method of making a plurality of cushioning prod- 
ucts, said method comprising the steps of: 

providing a sheet-like stock material; 
converting the sheet-like stock material into a 
plurality of cushioning products using a cush- 
ioning conversion machine (10); and 
monitoring the amount of cushioning product 
produced by the cushioning conversion ma- 
chine (10) by generating signals in accordance 
with such amount and storing the generated 
signals; wherein 

the converting step is accomplished by the 
cushioning conversion machine (10) including 
conversion assemblies (14) and a stock supply 
assembly (18) which supplies the sheet-like 
stock material to the conversion assemblies 
(14) and by using the stored generated signals 
to control the length of each cushioning product 
produced by the cushioning conversion ma- 
chine (10); and wherein 

the conversion assemblies include a forming 
assembly (20) which forms the sheet-like stock 
material into a three-dimensional strip of dun- 
nage and a feed assembly (19) which feeds the 
stock material through the forming assembly, 
characterised in that the step of monitoring 
the amount of cushioning product produced in- 
cludes the sub-steps of: 

(a) recording a cumulative indication of the 
total length of cushioning product pro- 
duced during production of a plurality of the 
cushioning products, derived from the said 
signals, and 

(b) retrieving the said cumulative indica- 
tion; 

and further characterised in that the retrieving 
step is performed at a location remote from the 
cushioning conversion machine by means of 
communication with a remote processor (218). 

. A method as set forth in Claim 1 , wherein the mon- 
itoring step includes tracking the amount of stock 
materia! fed to the forming assembly (20). 

. A method as set forth in Claim 2, wherein the track- 
ing step comprises the step of directly measuring 
the length of the stock material fed to the forming 
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assembly (20). 

4. A method as set forth in Claim 1 , wherein the mon- 
itoring step includes tracking the amount of dun- 
nage produced by the conversion assemblies (14). 

5. A method according to any preceding claim wherein 

the stock supply assembly (18) is positioned 
upstream of the forming assembly (20), and sup- 
plies the sheet-like stock material to the forming as- 
sembly (20); and the feed assembly (19) is posi- 
tioned downstream of the stock supply assembly 
(18), the cushioning conversion machine also in- 
cluding a cutting assembly (26), positioned down- 
stream of the forming assembly (20), which cuts the 
strip of dunnage into sections of a desired length; 

the method including the steps of 

monitoring the operational status of the feed 
assembly (19) and/or the cutting assembly (26); 

generating signals in accordance with such 
status; 

storing the generated signals; and 
retrieving the stored signals for diagnostic 
purposes, the method including the step of cumu- 
latively monitoring the amount of dunnage pro- 
duced with respect to a location (234) downstream 
of the forming assembly. 

r 

6. A method as set forth in Claim 5, wherein the step 
of monitoring the operational status includes detect- 
ing machine operational errors. 

7. A method as set forth in Claim 5 or 6, wherein the 
step of monitoring the operational status includes 
recording timed events. 

8. A method as set forth in Claim 7 wherein the con- 
version assemblies (14) may be operated in a plu- 
rality of operational modes and wherein the record- 
ing step includes tracking the time the conversion 
assemblies (14) are operated in each of the opera- 
tion modes. 

9. A method as set forth in any of Claims 5 to 8, where- 
in said step of monitoring the operational status in- 
cludes monitoring the operational status of both the 
feed assembly (19) and the cutting assembly (26). 

1 0. A method as set forth in any of Claims 5 to 9, where- 
in said step of monitoring the operational status in- 
cludes detecting jams in the feed assembly (19) or 
the cutting assembly (26). 

11. A method as set forth in any of Claims 5 to 10, 
wherein said step of monitoring the operational sta- 
tus includes tracking the number of cuts made by 
the cutting assembly (26). 



12. A method as set forth in any of Claims 5 to 11, 
wherein said step of monitoring the operational sta- 
tus includes tracking the amount of dunnage pro- 
duced by the cushioning conversion machine (10). 

5 

13. A method as set forth in any of Claims 5 to 12, 
wherein the generating, storing and retrieving steps 
are performed substantially simultaneously. 

10 14. A cushioning conversion machine (10) for convert- 
ing a sheet-like stock material into a plurality of dun- 
nage products, the machine comprising: 

a stock supply assembly (18); 

is a forming assembly (20), mounted on a frame 

(12), and which forms a length of the sheet-like 
stock material into a continuous strip; 
a feeding assembly (1 9), mounted on the frame 
(12), for feeding the stock material through the 

20 forming assembly (20) to form a strip of dun- 

nage; 

a cutting assembly (26), mounted on the frame 
(12) downstream of the forming assembly (20), 
which cuts the strip of dunnage into a section 

25 of a desired length; 

an assembly (234) that is positioned down- 
stream of the forming assembly, that measures 
the length of dunnage produced by the forming 
assembly (20) and feeding assembly (19) and 

30 generates a retrievable, cumulative indication, 

derived from signals generated according to 
the amount of cushioning product produced by 
the machine (10), of the total amount of dun- 
nage product produced during production of a 

35 number of the dunnage products; and 

a device (220) enabling remote retrieval of the 
cumulative indication by means of communica- 
tion with a remote processor (218). 

40 15. A cushioning conversion machine according to 
Claim 14, wherein the assembly includes a stock 
usage meter (232) operable to generate a signal in- 
dicative of the stock material used. 

45 16. A cushioning conversion machine according to 
Claim 14, wherein the stock usage meter (232) in- 
cludes a contact roller for contacting and rolling on 
paper, upstream of the forming assembly (20), be- 
ing fed into the forming assembly (20). 

50 

17. A cushioning conversion machine according to any 
of Claims 14 to 16, wherein the assembly includes 
a length measuring device (234) having a rotating 
member (280) that rotates with the shaft of coining 
55 gears (22) of the forming assembly (20); and a mon- 

itor (286,288) for monitoring angular motion of the 
rotating member (280). 
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18. A cushioning conversion machine according to 
Claim 17, wherein the rotating member (280) in- 
cludes a disc having a series of openings (284) ar- 
ranged in equal circumferential increments thereon. 

5 

19. A cushioning conversion machine according to 
Claim 18, wherein the disc (280) is non-reflective 
and has twelve said openings (284). 

20. A cushioning conversion machine according to any 10 
of Claims 14 to 19 including: 

a diagnostic assembly (40,42,48) which moni- 
tors the operational status of either the feeding 
assembly (19) or the cutting assembly (26), *5 
generates signals in accordance with such sta- 
tus, stores the generated signals; and allows 
retrieval of the stored signals for diagnostic pur- 
poses, the machine (10) being characterised 
by the inclusion of means (234,48) for cumula- 20 
lively monitoring the amount of dunnage pro- 2. 
duced, with respect to a location downstream 
of the forming assembly (20). 

25 

Patentanspruche 3. 

1 . Verfahren zum Herstellen einer Anzahl von Auspol- 
sterungsprodukten, wobei das Verfahren folgende 
Schritte umfasst: 30 

4. 

Bereitstellen eines blattformigen Vorratsmate- 
rials, 

Umwandeln des blattformigen Vorratsmaterials 
in eine Anzahl von Auspolsterungsprodukten 35 
unter Verwendung einer Auspolsterungsum- 5. 
wandlungsmaschine (10), und Uberwachen 
der Menge an von der Auspolsterungsum- 
wandlungsmaschine (10) hergestelltem Aus- 
polsterungsprodukt durch Erzeugen von Si- *o 
gnalen entsprechend einer derartigen Menge 
sowie durch Speichem der erzeugten Signale, 
wobei 

der Umwandlungsschritt von der Auspolste- 
rungsumwandlungsmaschine (10) dadurch er- 45 
reicht wird, dass sie Umwandlungsanordnun- 
gen (14) sowie eine Vorratslieferanordnung 
(18) umfasst, welche das blattformige Vorrats- 
material an die Umwandlungsanordnungen 
(14) liefert, und durch Verwendung der gespei- so 
cherten erzeugten Signale, um die Lange eines 
jeden von der Auspolsterungsumwandlungs- 
maschine (10) hergestellten Auspolsterungs- 
produkts zu steuern, und wobei 
die Umwandlungsanordnungen eine For- 55 
mungsanordnung (20) aufweisen, welche das 
blattformige Vorratsmaterial in einen dreidi- 
mensionalen Streifen aus Packmaterial um- 



formt, sowie eine Zufuhranordnung (19), wel- 
che das Vorratsmaterial durch die Formungs- 
anordnung zufuhrt, dadurch gekennzeichnet, 
dass der Uberwachungsschritt hinsichtlich der 
Menge an hergestelltem Auspolsterungspro- 
dukt folgende Unterschritte umfasst: 

(a) Aufeeichnen einer kumulativen Anzei- 
ge der Gesamtlange des wahrend der Her- 
stellung einer Anzahl von Auspolsterungs- 
produkten erzeugten Auspolsterungspro- 
dukts, abgeleitet von den Signalen, und 

(b) Abrufen der kumulativen Anzeige, 

und weiter dadurch gekennzeichnet, dass 
der Abrufschritt an einem Ort durchgefuhrt 
wird, der mittels Kommunikation mit einem 
Fernprozessor (218) von der Auspolsterungs- 
umwandlungsmachine entfernt ist. 

Verfahren nach Anspruch 1, wobei der Uberwa- 
chungsschritt das Verfolgen der Menge an Vorrats- 
material umfasst, das der Formungsanordnung (20) 
zugefuhrt wird. 

Verfahren nach Anspruch 2, wobei der Sen rift des 
Verfolgens den Schritt umfasst, dass die Lange des 
der Formungsanordnung (20) zugefuhrten Vorrats- 
materials direkt gemessen wird. 

Verfahren nach Anspruch 1, wobei der Obermra- 
chungsschritt das Verfolgen der Menge an Packma- 
terial umfasst, das von den Umwandlungsanord- 
nungen (14) hergestellt wird. 

Verfahren nach einem der vorhergehenden Anspru- 
che, wobei 

die Vorratslieferanordnung (18) der Formungsan- 
ordnung (20) vorgeschaltet ist und das blattformige 
Vorratsmaterial an die Formungsanordnung (20) 
liefert und die Zufuhranordnung (19) der Vorratslie- 
feranordnung (18) nachgeschaltet ist, wobei die 
Auspolsterungsumwandlungsmaschine auch eine 
der Formungsanordnung (20) nachgeschaltete 
Schneideanordnung (26) umfasst, die den Packma- 
terial streifen in Abschnitte gewunschter Lange 
schneidet, 

wobei das Verfahren die folgenden Schritte um- 
fasst: 

Oberwachen des Betriebszustands der Zu- 
fuhranordnung (19) und/oder der Schneidean- 
ordnung (26), 

Erzeugen von Signalen entsprechend einem 
derartigen Zustand, 
Speichem der erzeugten Signale und 
Abrufen der gespeicherten Signale fur Diagno- 
sezwecke, wobei das Verfahren den Schritt 
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umfasst, kumulativ die Menge an hergestelltem 
Packmaterial bezuglich einer der Formungsan- 
ordnung nachgeschalteten Stelle (234) zu 
uberwachen. 

5 

6. Verfahren nach Anspruch 5, wobei der Schritt des 
Uberwachens des Betriebszustands das Erfassen 
von Betriebsfehlem der Maschine umfasst. 

7. Verfahren nach Anspruch 5 oder 6, wobei der 10 
Schritt des Oberwachens des Betriebszustands das 
Aufeeichnen zeitgesteuerter Ereignisse umfasst. 

8. Verfahren nach Anspruch 7, wobei die Umwand- 
iungsanordnungen (14) in mehreren Betriebsarten *5 
betrieben werden konnen und wobei der Aufeeich- 
nungsschritt das Verfolgen der Zeit umfasst, wah- 
rend der die Umwandlungsanordnungen (14) in je- 
der der Betriebsarten betrieben werden. 

20 

9. Verfahren nach einem der Anspruche 5 bis 8, wobei 
der Schritt des Uberwachens des Betriebszustands 
die Uberwachung des Betriebszustands sowohl der 
Zufuhranordnung (19) also auch der Schneidean- 
ordnung (26) umfasst. 25 

1 0. Verfahren nach einem der Anspruche 5 bis 9, wobei 
der Schritt des Uberwachens des Betriebszustands 
das Erfassen von Staus in der Zufuhranordnung 
(19) oder der Schneideanordnung (26) umfasst. 30 

1 1 . Verfahren nach einem der Anspruche 5 bis 10, wo- 
bei der Schritt des Oberwachens des Betriebszu- 
stands das Verfolgen der Anzahl von durch die 
Schneideanordnung (26) ausgefuhrten Schnitten 35 
umfasst. 

12. Verfahren nach einem der Anspruche 5 bis 11, wo- 
bei der Schritt des Uberwachens des Betriebszu- 
stands das Verfolgen der Menge an von der Aus- 40 
polsterungsumwandlungsmaschine (10) herge- 
stelltem Packmaterial umfasst. 

13. Verfahren nach einem der Anspruche 5 bis 12, wo- 
bei die Erzeugungs-, Speicherungs- und Abruf- 45 
schritte im Wesentiichen gleichzeitig durchgefuhrt 
werden. 

14. Auspolsterungsumwandlungsmaschine (10) zum 
Umwandeln eines blattformigen Vorratsmaterials in 50 
eine Anzahl von Packmaterialprodukten, wobei die 
Maschine aufweist: 

eine Vorratslieferanordnung (18), 
eine Formungsanordnung (20), die auf einem 55 
Rahmen (12) angebracht ist und eine Lange 
blattformigen Vorratsmaterials in einen durch- 
gehenden Streifen formt, 



eine Zufuhranordnung (19), die auf dem Rah- 
men (12) angebracht ist, um das Vorratsmate- 
rial durch die Formungsanordnung zur For- 
mung eines Packmaterialstreifens zuzufuhren, 
eine Schneideanordnung (26), die auf dem 
Rahmen (12) nach der Formungsanordnung 
(20) angebracht ist und den Packmaterial strei- 
fen in einen Abschnitt gewunschter Lange 
schneidet, 

eine Anordnung (234), die der Formungsanord- 
nung nachgeschaltet ist und die Lange des von 
der Formungsanordung (20) und der Zufuhran- 
ordnung (19) hergestellten Packmaterials 
misst und eine abrufbare kumulative Anzeige 
der Gesamtmenge des wahrend der Herstel- 
lung einer Anzahl von Packmaterialprodukten 
erzeugten Packmaterialprodukts generiert, ab- 
gelertet von Signalen, die entsprechend der 
Menge an von der Maschine (10) hergestelltem 
Auspolsterungsprodukt erzeugt werden, und 
eine Einrichtung (220), die mittels Kommunika- 
tion mit einem Fernprozessor (218) einen Fern- 
abruf der kumulativen Anzeige ermoglicht. 

15. Auspolsterungsumwandlungsmaschine nach An- 
spruch 14, wobe! die Anordnung einen Vorratsver- 
wendungszahler (232) umfasst, der zum Erzeugen 
eines das verwendete Vorratsmaterial anzeigen- 
den Signals betrieben werden kann. 

16. Auspolsterungsumwandlungsmaschine nach An- 
spruch 14, wobei der Vorratsverwendungszahter 
(232) eine der Formungsanordnung (20) vorge- 
schaltete Kontaktwalze zum Kontaktieren sowie 
zum Abrollen auf Papier umfasst, das der For- 
mungsanordnung (20) zugefuhrt wird. 

17. Auspolsterungsumwandlungsmaschine nach ei- 
nem der Anspruche 14 bis 16, wobei die Anordnung 
ein Langenmessgerat (234) mit einem Drehteil 
(280) aufweist, das sich mit der Welle von Prage- 
zahnradern (22) der Formungsanordnung (20) 
dreht, sowie einen Monitor (286, 288) zum Uberwa- 
chen der Drehbewegung des Drehteils (280). 

18. Auspolsterungsumwandlungsmaschine nach An- 
spruch 17, wobei das Drehteil (280) eine Scheibe 
mit einer Reihe von Ofmungen (284) umfasst, die 
darauf in gleichen Umfangsinkrementen angeord- 
net sind. 

19. Auspolsterungsumwandlungsmaschine nach An- 
spruch 18, wobei die Scheibe (280) nicht reflektie- 
rend ist und zwolf Offnungen (284) aufweist 

20. Auspolsterungsumwandlungsmaschine nach ei- 
nem der Anspruche 14 bis 19, umfassend: 
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eine Diagnoseanordnung (40, 42, 48), die den 
Betriebszustand der Zufuhranordnung (19) 
oder der Schneideanordnung (26) uberwacht, 
Signals entsprechend diesem Zustand er- 
zeugt, die erzeugten Signale speichert und den 5 
Abruf der gespeicherten Signale zu Diagnose- 
zwecken erlaubt, wobei die Mascbine (10) ge- 
kennzelchnet ist durch die Einbeziehung von 
Mitteln (234, 48) zum kumulativen Uberwachen 
der Menge an hergestellten Packmaterial be- 10 
zugiich einer der Formungsanordnung (20) 
nachgeschalteten Stelle. 



Revendications 

1. Un precede de fabrication d'une pluralite de pro- 
ducts de rembourrage, ledit procede comprenant les 
etapes consistant a : 

20 

produire un materiau de depart en feuille ; 
convertir le materiau de depart a la forme d'une 
feuille en une pluralite de produits de rembour- 
rage en utilisant une machine de transforma- 
tion en rembourrage (10) ; et 25 
surveiiler la quantite de produit de rembourrage 
produit par la machine de conversion en rem- 
bourrage (10) en generant des signaux selon 
une telle quantite et en stockant les signaux 
generes ; dans lequel 30 
I'etape de conversion est accomplie par ia ma- 
chine de conversion en rembourrage (10) com- 
prenant des ensembles de conversion en rem- 
bourrage (14) et un ensemble d'ali mentation de 
matiere premiere (18) fourntssant le de depart 35 
en feuille aux ensembles de conversion (14) et 
en utilisant les signaux generes et stockes pour 
commander la longueur de chaque produit de 
rembourrage ayant ete produit par la machine 
de conversion en rembourrage (10) ; et dans *o 
lequel 

les ensembles de conversion comprennent un 
ensemble de formage (20) qui forme le mate- 
riau de depart en feuille en bande tridimension- 
nelle de materiau d'arrimage et un ensemble 45 
d'aiimentation (19) qui fournit le materiau de 
depart en passant par I'ensemble de formage, 
caracterise en ce que I'etape de surveillance 
de la quantite de produit de rembourrage ayant 
ete fabrique comprend les sous-etapes consis- so 
tant a : 

(a) enregistrer une indication cumulative 
de la longueur totale de produit de rem- 
bourrage fabrique pendant la production 55 
d'une pluralite de produits de rembourrage, 
derivee desdits signaux, et 

(b) recuperer ladite indication cumulative ; 



et en outre caracterise en ce que I'etape de 
recuperation est effectuee a un site distant de 
celui de la machine de conversion en rembour- 
rage, par des moyens de communication avec 
un processeur distant (218). 

2. Procede selon la revendication 1, dans lequel I'eta- 
pe de surveillance comprend le suivi de ia quantite 
du materiau de depart foumi a I'ensemble de for- 
mage (20). 

3. Procede selon la revendication 2, dans lequel I'eta- 
pe de suivi comprend I'etape de mesure directe de 
la longueur de materiau de depart fourni a I'ensem- 
ble de formage (20). 

4. Procede selon la revendication 1 , dans lequel I'eta- 
pe de surveillance comprend ie suivi de la quantite 
de materiau d'arrimage produit par les ensembles 
de conversion (14). 

5. Procede selon lune quelconque des revendications 
precedentes, dans lequel 

I'ensemble d'aii mentation en materiau de de- 
part (18) est positionne en amont de I'ensemble de 
formage (20), et fournit le materiau de depart en 
feuille a I'ensemble de formage (20) ; et I'ensemble 
d'alimentation (19) est positionne en aval de I'en- 
semble de fourniture de materiau de depart (18), la 
machine de conversion en rembourrage compre- 
nant egalement un ensemble de decoupage (26) 
positionne en aval de I'ensemble de formage (20), 
decoupant la bande de materiau d'arrimage en sec- 
tions d'une longueur souhaitee ; 

le procede comprenant les etapes consistant 

a: 

surveiiler I'etat operationnel de I'ensemble d'ali- 
mentation (19) et/ou de I'ensemble de decou- 
page (26) ; 

generer des signaux selon un tel etat ; 
stocker les signaux generes ; et 
recuperer les signaux stockes a des fins de dia- 
gnostic, le procede comprenant I'etape de sur- 
veillance cumulative de la quantite de materiau 
d'arrimage produit par rapport a un emplace- 
ment (234) situe en aval de I'ensemble de for- 
mage. 

6. Procede selon la revendication 5, dans lequel I'eta- 
pe de surveillance de I'etat operationnel inclut des 
erreurs operationnelles de la part de la machine de 
detection. 

7. Procede selon la revendication 5 ou 6, dans lequel 
I'etape de surveillance de I'etat operationnel inclut 
I'enregistrement d'evenements chronologiques. 
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8. Procede selon la revendication 7, dans leque! les 
ensembles de conversion (14) peuvent etre exploi- 
tes en une pluralite de modes operationnels et dans 
lequel I'etape d'enregistrement comprend le suivi 
du temps pendant lequel les ensembles de conver- 
sion (14) fonctionnent dans chacun des modes de 
fonctionnement. 

9. Precede selon Tune quelconque des revendications 
5 a 8, dans lequel ladite etape de surveillance de 
I'etat operationnel comprend la surveillance de 
I'etat operationnel a la fois de I'ensemble d'alimen- 
tation (19) et de I'ensemble de decoupage (26). 

1 0. Precede selon Tune quelconque des revendications 
5 a 9, dans lequel ladite etape de surveillance de 
I'etat operationnel comprend la detection de bour- 
rage dans I'ensemble d'alimentation (19) ou I'en- 
semble de decoupage (26). 

1 1 . Procede selon Tune quelconque des revendications 
5 a 10, dans lequel ladite etape de surveillance de 
I'etat operationnel comprend le suivi du nombre de 
decoupages pratiques par I'ensemble de decoupa- 
ge (26). 

1 2. Procede selon I'une quelconque des revendications 
5 a 11, dans lequel ladite etape de surveillance de 
I'etat operationnel comprend le suivi de la quantite 
de materiau d'arrimage produit par la machine de 
conversion en rembourrage (10). 

1 3. Procede selon I'une quelconque des revendications 
5 a 12, dans lequel les etapes de generation, de 
stockage et de recuperation sont effectuees prati- 
quement simultanement. 

14. Machine de conversion en rembourrage (10) pour 
convertir un materiau de depart en feuille en une 
pluralite de produits d'arrimage, la machine 
comprenant : 

un ensemble d'alimentation de materiau de de- 
part (18) ; 

un ensemble de forma ge (20), monte sur un 
chassis (12), et formant une longueur de mate- 
riau de depart en feuille en bande continue ; 
un ensemble d'alimentation (19) monte sur le 
chassis (12), pour foumir le materiau de depart 
en passant par I'ensemble de formage (20) 
pour former une bande de materiau 
d'arrimage ; 

un ensemble de decoupage (26) monte sur le 
chassis (12) en aval de I'ensemble de formage 
(20), decoupant la bande de mat6riau d'arrima- 
ge en une section de longueur souhaitee ; 
un ensemble (234) positionne en aval de Ten- 
sembie de formage, mesurant la longueur de 



materiau d'arrimage produit par I'ensemble de 
formage (20) et I'ensemble d'alimentation (19) 
et generant une indication cumulative, recupe- 
rable, derives des signaux generes selon la 

5 quantite de produit de rembourrage produit par 

la machine (10), de la quantite totale de produit 
d'arrimage produit pendant la fabrication d'une 
pluralite de produits d'arrimage ; et 
un dispositif (220) permettant la recuperation a 

10 distance de I'indication cumulative par une 

communication avec un processeur distant 
(218). 

1 5. Une machine de conversion de rembourrage selon 
15 la revendication 14, dans laquelle I'ensemble com- 

prend un indicateur de longueur d'utilisation de ma- 
teriau de depart (232) fonctionnant pour generer un 
signal indicatif du materiau de depart utilise. 

20 1 6. Une machine de conversion en rembourrage selon 
la revendication 14, dans laquelle I'indicateur de 
longueur utilise de materiau de depart (232) com- 
prend un galet de contact, devant venir en contact 
et rouler sur du papier, en amont de I'ensemble de 

25 formage (20), fourni dans I'ensemble de formage 

(20). 

1 7. Machine de conversion en rembourrage selon I'une 
quelconque des revendications 14 a 16, dans la- 

30 quelle I'ensemble comprend un dispositif de mesu- 

re de longueur (234) ay ant un organe rotatif (280) 
tourhant avec I'arbre d'engrenages d'emboutissage 
(22) de I'ensemble de formage (20) ; et un moniteur 
(286, 288) pour surveiller le deplacement angulaire 

35 de I 'organe rotatif (280). 

1 8. Une machine de conversion en rembourrage selon 
la revendication 17, dans laquelle I'organe rotatif 
(280) comprend un disque comportant une serie 

40 d'ouvertures (284) agencees sur lui selon des in- 

crements circonferentiels identiques. 

19. Une machine de conversion en rembourrage selon 
la revendication 18, dans laquelle le disque (280) 

45 est non reflecteur et comporte douze dites ouvertu- 
res (284). 

20. Une machine de conversion en rembourrage selon 
I'une quelconques des revendications 14 a 19, 

50 comprenant : 

un ensemble de diagnostic (40, 42, 48) sur- 
veillant I'etat operationnel de I'ensemble d'ali- 
mentation (19) ou de I'ensemble de decoupage 
55 (26), generant des signaux selon un tel etat, 

stockant les signaux generes ; et permettant la 
recuperation des signaux stockes a des fins de 
diagnostic, la machine (10) etant caracterisee 
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par Tinclusion de moyens (234, 48) pour sur- 
veiller de facon cumulative fa quantite de ma- 
teriau d'arrimage produit, par rapport a un em- 
placement situe en aval de Pensemble de for- 
mage (20). 
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